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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE AND LEAD 

FRAME USED FOR IT 
(11) 3-286558 (A) (43) 17.12.1991 (19) JP 

(91) Appl. No. 2-88978 (22) 2.4.1990 
(71) HITACHI LTD(l) (72) SUMIO 0KADA(3) 
(51) Int. CP. H01L23/29,H01L23/50 

PURPOSE: To prevent productivity from being reduced and enable cooling prop- 
erty to be enhanced hy allowing a cooling fin which protrudes at an outside 
of a resin-sealing package to be connected to a cooling fin lead in one piece 
and burying one part of a heat sink into a resin-sealing package at an end 
face opposite to a semiconductor pellet bonding end face of a tab for achieving 
mechanical connection to the cooling fin lead. 

CONSTITUTION: A cooling fin 8 is connected to a tab 10 thermally in one piece 
and a heat sink 14 is placed closer to the tab and is buried in a resin-sealing 
package 18 so that heat can be radiated from both the cooling fin and the 
heat sink, thus enhancing cooling performance drastically. Also, since the heat 
sink can be connected to a cooling fin lead 7 which is connected to the tab 
within the resin-sealing package, an assembly device for performing each opera- 
tion for a lead frame including the tab and cooling fin lead can be shared 
with conventional ones. 




7a: coupling hole. 12: pellet, 20: low-heat resistance type. 
16: caulking machining part. 15: rivet part 



(54) HIGH-FREQUENCY INTEGRATED CIRCUIT 
(11) 3-286559 (A) (43) 17.12.1991 (19) JP 

(21) Appl. No. 2-89504 (22) 3.4.1990 

(71) MITSUBISHI ELECTRIC CORP (72) MASAYUKI ABE(l) 
(51) Int. CP. H01L27/04,H01L21/76,H01L29/804 




PURPOSE: To prevent an entire high-frequency integrated circuit from operating 
with characteristics different from designed ones and an undesirable oscillation 
from occurring due to the interference of high-frequency circuit elements with 
each other by connecting each via hole to a common electrode which is provided 
on a rear surface of the substrate for grounding in terms of high frequency. 

CONSTITUTION: An interval between via holes of a via hole row 5 is designed 
to be shorter than a signal wavelength X at an operating frequency. A common 
electrode 7 is provided on a rear surface of a substrate 1 and via holes 51, 
52,-", 5n are connected to a common electrode 7. The common electrode 7 
is connected to the earth or a power supply voltage Vdd and is ground in terms 
of high frequency. As is already known, an electromagnetic wave hardly passes 
through a ground electrode pattern in a mesh shape which is smaller than 
the signal wavelength X. Therefore, the via hole row 5 which is ground in 
terms of high frequency by the common electrode 7 operates as a ground conduc- 
tion wall for microwave and isolates amplifiers 2 and 3 for microwave, thus 
preventing these amplifiers from interfering with each other. 




(54) SEiMICONDUCTOR INTEGRATED CIRCUIT 
(11) 3-286560 (A) (43) 17.12.1991 (19) JP 

(21) Appl. No. 2-88573 (22) 3.4.1990 
(71) HITACHI LTD (72) KAYOKO SAIT0(3) 
(51) Int. Cl^ H01L27/04,H01L27/06,H01L27/10 

PURPOSE: To prevent a power supply voltage from fluctuating due to charging 
and discharging of a capacitive load and prevent a logic LSI from 
malfunctioning and losing its operation speed by forming a capacitive element 
within a formation area of a logic gate circuit and by connecting this capacitive 
element between power supply terminals of circuit, 

CONSTITUTION: A CMOS logic stage 2 consists of a MOS inverter which is 
made of p-channel MOSFET Ml and an n-channel MOSFET M2 which are 
connected between power supply voltage terminals in series and two n-channel 
MOSFET M3 and M4 which are connected in series between an output node 
no of a circuit and the power supply voltage terminal. An input signal Vin 
is applied to gate terminals of the Ml, M2, and M3 out of the MOSFET M1-M4, 
thus enabling transistors Ql and Q2 at an output stage 1 to be turned on or 
off complimentarily for driving a capacitive load. At this time, either one of 
the transistors Ql and Q2 is always turned off so that through current is 
prevented and power consumption can be reduced. Also, since the load is driven 
by a bipolar transistor, higher-speed operation can be achieved as compared 
with a CMOS inverter. 
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